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RESONATOR) 



: LOW-PHASE NOISE OSCILLATOR WITH A MICROSTRIP 



An oscillator has a resonator for generating 
a target signal with a predetermined frequency. 
The resonator includes a first raicrostrip line and 
a second microstrip line. The first raicrostrip 
line is parallel with the second microstrip line 
without any contacts. A length of the first 
microstrip line is equal to a length of the second 
microstrip line, and the length is equal to a 
quarter wavelength of the target signal. When a 
plurality of oscillating signals is transmitted to 






%X®*m$r m ■ LOW-PHASE NOISE OSCILLATOR WITH A MICROSTRIP 

RESONATOR) 

the first microstrip line, one of the oscillating 
signals with the predetermined frequency will 
travel out of the resonator with an 
electromagnetic coupling generated between the 
first microstrip line and the second microstrip 
line. 
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kf I • & m. & m $ & m & - x & & ' n & & ft -r £ # 

p _L # t # » *o # & $ ug *g . #f a * 6 A* # ii <ff £ # - 
& *P * £ & M n & H. ( wireless) ft & ft » @ jfr & & # ${r 
it it #} A * & i£ Bp & m • H^TJ^^^^I^iil 
AtJi«iL*lil#ljL-^JB!*| > & & g i& *g & ' ( wireless 
LAN, WLAN) $ S^l^t^ttft^'W 9 Will ' h 

*B & t£ * « £ - it##^^:*t^fi L Jiaiip^'t" 
( the institute of electrical and electronics 
engineers, IEEE) m f 'J %L ft » £ -f ft & & IEEE 802. 1 1* 
£ 1 9 973- ft A ' & * £ 1 999^ 9J§ X ft ft 7 IEEE 8 0 2.1 1 a 
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_t # St fli ' jU-H^T 1Mbps ^ 2Mbps*> ff- £ & # m ft # £ 

# 3, * # # H it. # M, • IEEE 802.1 1 a*> IEEE 
.802. 1 lbft * I'J #1 & 5. 8GHz*> 2. 4GHz^ A ft £ & • it * 
t#fW«l4JC* T IEEE 8 0 2. Hat 5 Mbps » UMbpsfJ 
54Mbpsi£ $ # t It >f ( physical/PHY layer) > it # # J£ 

« £ x f * ft $ & & $ il ffl ( industrial' scientific 
and medical, ISM) # « -L ft ffl ' * t it $ $ it & 
9 02-928MHz ( *l ffl ^ X 26MHz) » 2.4-2.4835 GHz ( »T 
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#. H ( transmission line resonator) « |a] 5^ 
& H ( coaxial resonator) » & #. f& A & $k ^ 
( cavity resonator) » % ft % £ & $k B ( dielectric 
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resonator) £ # • % t ' t & * t&#/t##rtej&4L& 

* # & # QflL . ' fcft^&5£&^f§ ft 3& 
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I if til ( third harmonic of the basic 
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& 4& H rTii f > **S**ft*4frff#j&-£tt ( .B * 
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31- (millimeter wave integrated circuit, MMICM 
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Qft^^^^ilR ( phase noise) t A ffii ^ I 
#J ^ ft ( modulation) Wi %k ( demodulation) • 
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#&#lfrifc**#«fc£**ji*ift » # n 14^^^^^. 

38 > 40 • * * *t * * 3 8A «t # «i 40^ ft ^^#^J.^^^ 
38& ft $ & 404L ffl ft ft 5. # _§_ * ft & . *t # . ft V & 3 8 

-*&i£&^&ftH 1460 41 ^ Aft £ - i& ft & if & ( open 
circuit) » a & ft # & 40- ift ft A if ^ ft % - J* ft 

K & 1 460 H A « B ' fij f til 4 - ^f ^ 39^ A m 
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H 1 44L ft * 4L 38& ft * Ml 40^a 5. t # « ^ 
(electromagnetic coup 1 i ng)ffij ft * ft g 1 4^ H ds i£ R$ 

w^dj^t^^^^^^a^mE • itb ' *h ■ ft # ft 2 o# £ 

D6& W6 • ft ^ ft 226& -ft £ & fc £ Jtf * D7 
A W6' ft f Ml 246^ -ft A A £ & ^ JW £ D5A W5» ft # Ml 38# 
* BL A t & £ M % D1A Wl » ft ^ «L 40# -ft & A % & ^ #J £ 
DLS. I2» ft * ft 39tt ft A a. ft # * D3A ¥3» ft ft Ml 
38 - 4 0^a as - r-1 1% g • ft ft S 10#t&#^A^fc»t&& 

^ ^ — 7ft o ffijftft$*&.12#Jiet&ftJIt£i£*i-F c 



4* *£ ft ft si? & n • *i|4m*tlSl ( resistance) # <Ji > 
ffij A ft 42ft £ t ft ( reactance) # ft'- £ ft ft g 1 0#. i£ 
ffi^-^^f * ft f 1 f f Mil (ISM Band)' « A m £ # 
B#*|l#*2.«f ( GHz) » h T ft.* ft S 14* It it! 

#r f # s ft m ft » -r & ' ft at € 1 2* ^ # it $j - & & ft 

j& # # ( start-up oscillation condition) » ffij ft 

n * ft n i 4A& -r ' ft ft « & 1 2^ & ^ ^ ft A# $ & % ft & 
m A - % & ' J-tftftt&12#fft&gftBf » ft ft t 
1 2# f ft ( reactance) ( capacitive) ft 

€ & ft ( inductive) ^ ^ » ^ #J £ t£ » @ — ^ - 
^ # # 2+ * *fc £ 2 . 5^f- & *t ^ ffl » ft ft f & 1 2# * ft ft & 
ft ' J.*tfc#.*fc*ftl&to*ftftfHb • £ # #r & 
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« t ' * * * 38# * A Dl* 14ft * ( mm) » % JSL Wl 
# ' ft «t * & 40# -k & Dl^ 14ft * ( mm) tl 



5ft * ; JL «. ^ & 38 * 403: ft £ J* -g* 0. 2ft #' • 
AMI 38- 40# -ft * ( 14ft * ) # £ « S m tft ft 3l ft 

& # h£ ' £ # H 14J$-fr£±#4fc#.& • flr a ' & $ 

44-sT#.&*« & 45- 49' t IB. 4 8 - 50' « 
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£0.5; 
0. 

* t «t 
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3.0 5^ 
H 14# 

Jl * * 46- 4 7.& ' ^ t f ^ 45> 49^ M % 1. 5p& & 
( farad) - 1. 46p& it ' « & 46 > 4 7^ M % 1. 8nT *'J 
( henry) - 1. 8 9nf *J. • a A € P. 4 8 > 5 0^ #] £ 0. I8fc 

* - 0 . 2ifc 4$ ' *ttS45#f^ 46^^-^^l§^t^ 
51' -fii t | 47- 1 IB. 48- 50' tX A f & 4 W & - ii $ It * 

t & 52 ' X#J$lt#.t&51#lt#$i# ( resonance 
frequency) # & . 1 . 8^ & $ ♦ a A it $ It & t *&■ 5 2# It % 

# £ 3 . 0 5-f" & # ' ffiiS^mft^^^ ( 2.4^- & # ) 

* -fr a* 1 . 8-f & & & 3 . 0 5-f £ # r-1 • Jpl^fil ' $ # 

* t «■ 51#. ^m^^. 38# $^tt^ • ift it # It ^ t * 52#. 
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t ' i£i&i&t18&Jl$t£at & 5 2& $ $ f£ ^ t & 5mt 
**H«IIS*i^*404 » J- « * if % -r « # *° > it 

ft ' S ilb f *fc W t ' & 4ft H 14# *'j » «t * & 40*. & 4 £ 
& $i ^ & 38# Qft • *;*S^&#ft#/li--|&#*ji*#4 
& * 3 it # ' 9 jfc & Q^IL * ^ ' ft «j f 3fc #J t ' it i§ «t 
* & 38H ft * & 40# € 3fc & ^ # $ « ft * ^ 3 1 4# Qft & 
4 ' fl&JL«ii?5Mfr«5t • ® 3. m ^ « 4ft H 1 4tt ft 4fc & 
*l;te4Si£*ft' : ( carrier) ^ # i£ $ 'J 1 k# £ A -110 
( dBc/Hz) » tfij ft m # ft $i # it f'J 10 0M# £ % -140 
( dBc/Hz) ' #f « # 4ft ii 1 4# IS) * 3f ft ft 60 ft ft ** tfl. 0 

i f ^ #j t '«B«m&ftJ&*«fc#Mi4 0«fij»iij&4ft 

^ 1 4^ jfc b& & > m ft g m & m. s 1 44^ & b& # ^ 

ft » Ml 38 ' Bp & ft ' •« # * 38- i£ 4£ 4ft H 1460^^ 
**Afl&3-**i£&#-&4ft8 144^^i^B' «ilf t 40^ 
i& £j i| gfr & ' t*I#tflft#T«fc*4ftS 14^^riUiSB# 

iB • # * ' t >4i8 i o^r tst £ ^ - # >f * & *l 

-L • JL i% ~ fit tfr & 3 8 % 40^: ti44iT^i tl 0 

i%$-%m~8Lm* ' ffl3*£ffl~#r5F4L&4ft8 1 4# 3 

• £ 4ft H 14^^ - ^ - g 53tt il - 
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* - # Jft 8 54« * + * - 

54 

* # H 54& ^Sf I 60- 
£ -ft ft S » J. ft ^ & 5 6- 
ft ^ & 6 0 - 6 24l « # 3. ft 
58- 60- 6260 & & % ft £ 
^ ^ - • * * & t * 1 2 Jt 

& 56& ft ^ Hl 58ft 5. t * 

^ a & % & - & ft a. % - 



& & H 5 3& & Jg ft Can i£ # ^ % 
H 5 3k ^ft ^ & 56- 58' ffij^- 
6 2 • ft * 4L 5 6 - 5 8- 6 0- 6 2^ #, 
5 84^ r>1 5. ft -f- # J. ft 1% » « Bl 
^ # J. * ft i£ ' & ft fr'ijt 56- 

J. & n a #mft4L^L-^^E9 
£ & ^ * i»l#$#&jiffift» 

\ 53' # - £ #. n 5 3-T * & ft # 
^ ^ ft i& ft Ct iiltJiti^ 

# # H 54' t*§#mft-t-i£fc£ 

^-t^^^^Tt & 6o& ft ^ & 62^5:1:^^^^ 



# ft ft 4l - & tf{ Hi 



it B 1 460 $fr a. A#. it. # # - # 4fc 
H 5 360 ft 9 & 58' 4* S 1460 || A *fc B#. & & ^ £ - & 

#. H 5 460 ft # & 6 0 ' m rfij 

H 5 360 ft ^ & 56' ffi £ 
— it 



It^ 12/ 3 fr,££60mft3&A# 
H 53' aA#4i*B#^ri££;tej|5..=-#4flS 5460 ft 
* & 62' 53t ft # 5 6A ft ^ ^ 5860 

a A % ~ # & 5 54t ft * H. 6 OA ft $ & 62 
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60 t * ft ^ & A • *b *h ' ^ f ^ #J t ' MS 1 4# $ # $ 
- # & 8 53& * * 4ft" S 54' & ft . 

53A % - £ 4ft 8 54^ ^60#^r^mffi^it#^^:#*#g 
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1. - * 4R 4 SS ( .oscjl lator) 

a # m sfe ' & & ^ : 

- # - & 31 ( resonator) • & & ^ # - $fr A 

-^-^-^-^^-R:^^^-^:^^ ( micro strip 
line) 

^ # - # - Ms A - $ ~ Mi ; 

£-**l*.*#^«#*fl^#-Mj*-£— MJ4L 

4f J. * * ifc • «^-«t^MLiS.«^— »^^4L|[JiMS^ 

(electromagnetic coupling)^ ft f£ $ — ii 4l £ 
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f^i|-^«At|-tf^^^'iS^4»r^ (open 
circuit) 0 

it £ % % _L T *l 5. t § • 

ll-tl-St^il^t Sitl^^l: ( wavelength 
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5S-4L^iti€*L ( reactance) & 1i & 4M£ ( capaci tive 
) *t ( inductive) ■ 

t m ( resistance) «■ t£ % - ft f & JSl % «t * Ml * f # 

( resonance frequency) >]> f£ 3 # tft 
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GNDO-:™ 

vcc^ 




D O I R1 R2 



^W7 D9 

«= 



GND^ 

'A 



777777 , 




GND 



LI ^ 



1 



Dl 



D2 



D3 



Wl=0.5mm 
W2=0.5mm 
W3=lmm 
W4=0.5mm 
W5=2mm 
W6=0.2mm 
W7=0.5mm 

D 1=1 4mm 
D2=2mm 
D3=5mm 
D4=4.25mm 
D5=12.5mm 
W4 D6=3.16mm 
D7=3mm 
D8=7mm 
D9=3.2mm 
D10=2mm 
Dll=3mm 

• 

g=0.2mm 

Cl=15pf 
C2=lpf 
C3=lpf 
C4=5pf 

Rl=7.5kohm 
R2=5.6kohm 
R3=51 ohm 
R4=150 ohm 

Ll=56nH 

Q1=UPA806,NEC 
Vcc=3.5V 
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